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Applicant(s): Vaartstra et al. 

Serial No. Unknown (Parent Serial No. 10/230,131) 
Filed: Herewith (Parent: August 28, 2002) 

For: SYSTEMS AND METHODS FOR FORMING STRONTIUM- AND/OR BARIUM-CONTAINING LAYERS 

Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in the above- 
identified application: 

Listing of Claims 

1-60. Cancelled 

61 . (Original) A method of manufacturing a semiconductor structure, the method comprising: 

providing a semiconductor substrate or substrate assembly; 

providing a vapor comprising one or more Group IIA metal precursor compounds of the 
formula M(NRR') 2 , wherein R and R' are each independently an organic group and M is selected 
from the group consisting of barium, strontium, calcium, and magnesium; and 

directing the vapor comprising the one or more Group IIA metal precursor compounds to 
the semiconductor substrate or substrate assembly to form a metal-containing layer on a surface 
of the semiconductor substrate or substrate assembly using a chemical vapor deposition process. 

62. (Original) The method of claim 61 wherein the semiconductor substrate or substrate 
assembly is a silicon wafer. 

63. (Original) The method of claim 61 wherein the formed metal -containing layer has a 
thickness of about 10 A to about 500 A. 

64. (Original) The method of claim 61 wherein M is strontium or barium. 

65. (Original) The method of claim 61 wherein each R and R' is independently a (C1- 
C10)organic group. 
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66. (Original) The method of claim 61 wherein the metal-containing layer is a metal oxide 
layer. 

67. (Original) The method of claim 61 wherein the metal-containing layer is a dielectric layer. 

68. (Original) A method of manufacturing a semiconductor structure, the method comprising: 

providing a semiconductor substrate or substrate assembly; 

providing a vapor comprising one or more Group HA metal precursor compounds of the 
formula M(NRR') 2 (Formula I), wherein R and R' are each independently an organic group and 
M is selected from the group consisting of barium, strontium, calcium, and magnesium; 

providing one or more reaction gases; and 

directing the vapor comprising the one or more Group HA metal precursor compounds 
and the one or more reaction gases to the semiconductor substrate or substrate assembly to form 
a metal-containing layer on a surface of the semiconductor substrate or substrate assembly using 
a chemical vapor deposition process. 

69. (Original!) The method of claim 68 further comprising providing a vapor comprising one or 
more metal-containing precursor compounds other than the compounds of Formula I and 
directing this vapor to the semiconductor substrate or substrate assembly to form a metal- 
containing layer. 

70. (Original) The method of claim 69 wherein providing a vapor comprising one or more 
metal-containing precursor compounds other than the compounds of Formula I comprises 
providing a vapor comprising Ti(AR l x ) 4 , wherein: A is O, N, C(O), or OC(O); and R 1 is a (CI- 
C10)alkyl group, wherein two of the R 1 alkyl groups are optionally joined together to form an 
alkylene group; and n = 1 or 2. 
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71 . (Original) The method of claim 70 wherein the formed metal -containing layer is strontium 
titanate, barium titanate, or barium-strontium titanate. 

72. (Original!) The method of claim 68 wherein M is strontium or barium. 

73. (Original) The method of claim 68 wherein the metal-containing layer is a metal oxide 
layer. 

74. (Original) The method of claim 68 wherein the metal-containing layer is a dielectric layer. 

75. (Original) A method of manufacturing a semiconductor structure, wherein the method 
comprises: 

providing a semiconductor substrate or substrate assembly within a deposition chamber; 

providing a vapor comprising one or more Group HA metal precursor compounds of the 
formula M(NRR') 2 (Formula I), wherein R and R' are each independently an organic group, and 
M is selected from the group consisting of barium, strontium, calcium, and magnesium; 

directing the vapor comprising the one or more precursor compounds of Formula I to the 
semiconductor substrate or substrate assembly; 

providing one or more reaction gases; 

directing the one or more reaction gases to the semiconductor substrate or substrate 
assembly to form a metal-containing layer on one or more surfaces of the semiconductor 
substrate or substrate assembly using a chemical vapor deposition process. 

76. (Original) The method of claim 75 wherein one or more inert carrier gases are introduced 
into the chamber with the vapor comprising the one or more compounds of Formula I, with the 
one or more reaction gases, or with both the vapor and the reaction gases. 
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77. (Original) The method of claim 75 wherein the reaction gas is selected from the group 
consisting of water vapor, oxygen, ozone, hydrogen peroxide, nitrous oxide, ammonia, organic 
amine, silane, hydrogen, hydrogen sulfide, hydrogen selenide, hydrogen telluride, and 
combinations thereof. 

78. (Original) The method of claim 77 wherein the reaction gas is water vapor. 

79. (Original) The method of claim 75 wherein the metal-containing layer is a metal oxide 
layer. 

80. (Original) The method of claim 75 wherein the metal-containing layer is a dielectric layer. 

81 . (Original) The method of claim 75 further comprising providing a vapor comprising one or 
more metal-containing precursor compounds other than the compounds of Formula I and 
directing this vapor to the semiconductor substrate or substrate assembly. 

82. (Original) The method of claim 81 wherein providing a vapor comprising one or more 
metal-containing precursor compounds other than the compounds of Formula I comprises 
providing a vapor comprising T^AR'J^ wherein: A is O, N, C(O), or OC(O); and R 1 is a (Cl- 
C10)alkyl group, wherein two of the R 1 alkyl groups are optionally joined together to form an 
alkylene group; and n = 1 or 2. 

83. (Original) The method of claim 81 wherein the vapor comprising the one or more 
compounds of Formula I and the vapor comprising one or more compounds other than those of 
Formula I are directed to the semiconductor substrate or substrate assembly prior to directing the 
one or more reaction gases to the semiconductor substrate or substrate assembly. 
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84. (Original) The method of claim 81 wherein the vapor comprising the one or more 
compounds of Formula I and the vapor comprising one or more compounds other than those of 
Formula I are directed to the semiconductor substrate or substrate assembly substantially 
simultaneously. 



85. (Original) The method of claim 81 comprising: 

providing a vapor comprising one or more precursor compounds of Formula I arid 
directing this vapor to the semiconductor substrate or substrate assembly; 

providing one or more reaction gases and directing the one or more reaction gases to the 
semiconductor substrate or substrate assembly; 

providing a vapor comprising one or more precursor compounds other than those of 
Formula I and directing this vapor to the semiconductor substrate or substrate assembly; and 

providing one or more reaction gases and directing the one or more reaction gases to the 
semiconductor substrate or substrate assembly to form a metal-containing layer on one or more 
surfaces of the semiconductor substrate or substrate assembly. 

86. (Original) The method of claim 75 wherein providing a vapor, directing the vapor, 
providing one or more reaction gases, and directing the one or more reaction gases is repeated at 
least once. 



87. (Original) The method of claim 75 wherein the Group HA metal precursor compound is of 
the formula M[N(SiR" 3 ) 2 ] 2 , wherein each R M is independently a (Cl-C3)alkyl moiety. 

88. (Original) The method of claim 87 wherein the Group IIA metal precursor compound is 
selected from the group consisting of Ba[N(SiMe 3 ) 2 ] 2 and Sr[N(SiMe 3 ) 2 ] 2 , where Me is methyl. 

89. (Original) A method of forming a layer on a substrate, the method comprising: 

providing a substrate; 



Preliminary Amendment Page 8 of 13 

Applicant(s): Vaartstra et al. 

Serial No. Unknown (Parent Serial No. 10/230,131) 
Filed: Herewith (Parent: August 28, 2002) 

For: SYSTEMS AND METHODS FOR FORMING STRONTIUM- AND/OR BARIUM-CONTAINING LAYERS 

providing a vapor comprising one or more Group HA metal precursor compounds of the 
formula M(NRR f ) 2 , wherein R and R' are each independently an organic group and M is selected 
from the group consisting of barium, strontium, calcium, and magnesium; and 

directing the vapor comprising the one or more Group IIA metal precursor compounds to 
the substrate to form a metal-containing layer on a surface of the substrate using a chemical 
vapor deposition process. 

90. (Original) The method of claim 89 wherein M is strontium or barium. 



91 . (Original) The method of claim 89 wherein each R and R f is independently a (Cl- 
C10)organic group. 

92. (Original) The method of claim 89 wherein the metal-containing layer is a metal oxide 
layer. 

93. (Original) A method of forming a layer on a substrate, the method comprising: 

providing a substrate; 

providing a vapor comprising one or more Group IIA metal precursor compounds of the 
formula M(NRR') 2 (Formula I), wherein R and R' are each independently an organic group and 
M is selected from the group consisting of barium, strontium, calcium, and magnesium; 

providing one or more reaction gases; and 

directing the vapor comprising the one or more Group IIA metal precursor compounds 
and the one or more reaction gases to the substrate to form a metal-containing layer on a surface 
of the substrate using a chemical vapor deposition process. 

94. (Original) The method of claim 93 further comprising providing a vapor comprising one or 
more metal-containing precursor compounds other than the compounds of Formula I and 
directing this vapor to the substrate to form a metal-containing layer. 
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95. (Original) The method of claim 94 wherein providing a vapor comprising one or more 
metal-containing precursor compounds other than the compounds of Formula I comprises 
providing a vapor comprising Ti(AR , x ) 4? wherein: A is O, N, C(O), or OC(O); and R 1 is a (Cl- 
C10)alkyl group, wherein two of the R 1 alkyl groups are optionally joined together to form an 
alkylene group; and n = 1 or 2. 

96. (Original) The method of claim 95 wherein the formed metal-containing layer is strontium 
titanate, barium titanate, or barium-strontium titanate. 

97. (Original) The method of claim 93 wherein M is strontium or barium. 

98. (Original) The method of claim 93 wherein the metal-containing layer is a metal oxide 
layer. 

99. (Original) A method of forming a layer on a substrate, wherein the method comprises: 

providing a substrate within a deposition chamber; 

providing a vapor comprising one or more Group IIA metal precursor compounds of the 
formula M(NRR') 2 (Formula I), wherein R and R* are each independently an organic group, and 
M is selected from the group consisting of barium, strontium, calcium, and magnesium; 

directing the vapor comprising the one or more precursor compounds of Formula I to the 
substrate; 

providing one or more reaction gases; and 

directing the one or more reaction gases to the substrate to form a metal-containing layer 
on one or more surfaces of the substrate using a chemical vapor deposition process. 
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100. (Original) The method of claim 99 wherein one or more inert carrier gases are introduced 
into the chamber after the vapor comprising the one or more compounds of Formula I, after the 
one or more reaction gases, or after both the vapor and the reaction gases. 

101 . (Original) The method of claim 100 wherein the reaction gas is selected from the group 
consisting of water vapor, oxygen, ozone, hydrogen peroxide, nitrous oxide, ammonia, organic 
amine, silane, hydrogen, hydrogen sulfide, hydrogen selenide, hydrogen telluride, and 
combinations thereof. 

102. (Original) The method of claim 101 wherein the reaction gas is water vapor. 

103. (Original) The method of claim 100 wherein the metal-containing layer is a metal oxide 
layer. 

1 04. (Original) The method of claim 99 further comprising providing a vapor comprising one 
or more metal-containing precursor compounds other than the compounds of Formula I and 
directing this vapor to the substrate. 

105. (Original) The method of claim 104 wherein providing a vapor comprising one or more 
metal-containing precursor compounds other than the compounds of Formula I comprises 
providing a vapor comprising T^AR 1 ^, wherein: A is O, N, C(O), or OC(O); and R 1 is a (Cl- 
C10)alkyl group, wherein two of the R 1 alkyl groups are optionally joined together to form an 
alkylene group; and n = 1 or 2. 

106. (Original) The method of claim 104 wherein the vapor comprising the one or more 
compounds of Formula I and the vapor comprising one or more compounds other than those of 
Formula I are directed to the substrate prior to directing the one or more reaction gases to the 
substrate. 
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107. (Original) The method of claim 104 wherein the vapor comprising the one or more 
compounds of Formula I and the vapor comprising one or more compounds other than those of 
Formula I are directed to the substrate substantially simultaneously. 



108. (Original) The method of claim 104 comprising: 

providing a vapor comprising one or more precursor compounds of Formula I and 
directing this vapor to the substrate; 

providing one or more reaction gases and directing the one or more reaction gases to the 
substrate; 

providing a vapor comprising one or more precursor compounds other than those of 
Formula I and directing this vapor to the substrate; and 

providing one or more reaction gases and directing the one or more reaction gases to the 
substrate to form a metal-containing layer on one or more surfaces of the substrate. 

109. (Original) The method of claim 99 wherein the providing a vapor, directing the vapor, 
providing one or more reaction gases, and directing the one or more reaction gases is repeated at 
least once. 



110. (Original) The method of claim 99 wherein the Group IIA metal precursor compound is of 
the formula M[N(SiR M 3 ) 2 ] 2 , wherein each R" is independently a (Cl-C3)alkyl moiety. 

111. (Original) A method of manufacturing a memory device structure, the method comprising: 

providing a substrate having a first electrode thereon; 

providing one or more Group IIA metal precursor compounds of the formula M(NRR') 4 , 
wherein R and R' are each independently an organic group and M is selected from the group 
consisting of barium, strontium, calcium, and magnesium; 

vaporizing the one or more precursor compounds; 

directing the one or more vaporized precursor compounds to the substrate; 
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providing one or more reaction gases; 

directing the one or more reaction gases to the substrate to form a dielectric layer on the 
first electrode of the substrate using a chemical vapor deposition process; and 
forming a second electrode on the dielectric layer. 

1 12. (Original) The method of claim 1 1 1 wherein the Group IIA metal precursor compound is 
of the formula M[N(SiR M 3 ) 2 ] 2 , wherein each R" is independently a (Cl-C3)alkyl moiety. 

1 13. (Original) An chemical vapor deposition apparatus comprising: 

a deposition chamber having a substrate positioned therein; and 
one or more vessels comprising one or more Group IIA metal precursor compounds of 
the formula M(NRR') 2 , wherein R and R' are each independently an organic group and M is 
selected from the group consisting of barium, strontium, calcium, and magnesium. 

1 14. (Original) The apparatus of claim 113 wherein the Group IIA metal precursor compound 
is of the formula M[N(SiR" 3 ) 2 ] 2 where M is strontium or barium and R" is a (Cl-C3)alkyl 
moiety. 



